Modern ageing theory is based on the observation that oxidative metabolism causes damage that results in a gradual loss of vitality, leading to senescence and death. If animals can oxidize only a given amount of substrate in a lifetime (i.e. the 'metabolic time' is allocated from a fixed budget), then behaviour may be aimed at maximizing benefits per unit of 'metabolic time' expended. We analyse the consequences of this view for two types of behaviour that are commonly expressed as rates with respect to clock time. Examples are given of locomotory behaviour in which the animals' preferred speeds are generally interpreted as a result of maximization of energetic efficiency. The same behaviour could be expected if animals were 'speed maximizers' with respect to metabolic time. Examples are given of foraging behaviour that is also best predicted on the basis of maximization of energetic efficiency. This makes sense only if energy is allocated from a fixed budget. However, foraging animals not only expend energy but also consume it so energy cannot be considered as being allocated from a fixed budget. The same behaviour could be expected if animals were 'energy intake rate maximizers' with respect to metabolic time. This makes sense if metabolic time is allocated from a fixed budget as suggested by ageing theory. The metabolic time concept can provide a crucial link between the optimum intensity of short-term behaviour and its long-term fitness consequences. We discuss the implications of this approach for the modelling of foraging behaviour. 
Modern ageing theory is based on the observation that oxidative metabolism causes damage that results in a gradual loss of vitality, leading to senescence and death. If animals can oxidize only a given amount of substrate in a lifetime (i.e. the 'metabolic time' is allocated from a fixed budget), then behaviour may be aimed at maximizing benefits per unit of 'metabolic time' expended. We analyse the consequences of this view for two types of behaviour that are commonly expressed as rates with respect to clock time. Examples are given of locomotory behaviour in which the animals' preferred speeds are generally interpreted as a result of maximization of energetic efficiency. The same behaviour could be expected if animals were 'speed maximizers' with respect to metabolic time. Examples are given of foraging behaviour that is also best predicted on the basis of maximization of energetic efficiency. This makes sense only if energy is allocated from a fixed budget. However, foraging animals not only expend energy but also consume it so energy cannot be considered as being allocated from a fixed budget. The same behaviour could be expected if animals were 'energy intake rate maximizers' with respect to metabolic time. This makes sense if metabolic time is allocated from a fixed budget as suggested by ageing theory. The metabolic time concept can provide a crucial link between the optimum intensity of short-term behaviour and its long-term fitness consequences. We discuss the implications of this approach for the modelling of foraging behaviour. An animal's physiology and behaviour can be expressed as rates, such as metabolic rate (MR; kJ/day), walking speed (m/s) or feeding rate (g/s). To model short-term behaviour, it would be helpful to consider it in relation to fitness. Fitness, which might be defined as the number of viable offspring produced in a lifetime, measures the contribution of a genotype to the future gene pool of the population. Rates of reproduction and mortality are the major proximate variables that determine the fitness of genotypes. For larger animals, measurement of these rates is difficult, as it requires long-term observations of large numbers of animals. Because the causal chains between behaviour observed today and the consequences of alternative behaviours for future reproductive success and survival are long, it is usual to assume that animals try to achieve some set of short-term goals that will contribute most to fitness. An example of this can be found in foraging studies. In these, it is frequently assumed that animals will maximize their rate of intake because the maximization of short-term energy intake rate would contribute most to fitness (e.g. Stephens & Krebs 1986). Such an approach seems potentially useful from at least two perspectives. First, it allows the formulation of hypotheses that can be tested in shortterm experiments; second, animal behaviour may actually be organized in that way. Animals may use relatively simple rules of thumb, based on their actual state and on external information, to 'decide' which of the possible behaviours is preferred at present. In the evolutionary process, such rules of thumb may have 'surfaced' because such behaviours were, on average, effective; that is, they resulted in the genotype making a good contribution to future gene pools (e.g. Mangel & Clark 1988) .
The rate at which behaviour occurs is conventionally expressed per unit of objective 'clock time'. Many time and rate variables expressed in clock time are related to mature size (M) of a species, commonly in relation to variation in specific MR (kJ/kg per day; Peters 1986). The terms 'metabolic age' and 'metabolic time' (or
